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Abstract: In allusion to the coupling relationship among radial velocity variation, range migration, and Doppler
spread of a maneuvering target, a Dynamic Programing (DP)-based Weighted Adaptive Coherent Integration
(DPWACI) detection method is proposed. The target energy could be efficiently integrated along its trajectory
by the proposed method. The main idea of DPWACI is the joint execution of the three operations: the
weighted DP procedure that could accurately search the current position and velocity of the target; the
improved coherent integration that could calibrate the Doppler shift during the entire process with a large
phase spread; and the adaptive step that could make the integration time suitable for each velocity searching
bin. The proposed method is applicable to a target with an arbitrary motion without estimating its specific
movement parameters. Simulation results and performance comparisons show the exactitude and superiority of
the proposed method.

Key words: Weighting matrix; Adaptive step; Dynamic Programming (DP); Coherent integration; Maneuvering
target

1 5|5

Weks H: 2017-01-03; BE H: 2017-03-15; MIZEHUR: 2017-05-04
*HEEEH: PF luofeng@xidian.edu.cn

SRR — e 5N A e =

Vol. 6No. 3
Jun. 2017

REWH: FERHEIES(4010101030101), [F 5K EHE KRB
IR & T 42(2013YQ20060705)

Foundation Items: The National Ministries Foundation
(4010101030101), The National Key Scientific Instrument and
Equipment Development Project Funds (2013YQ20060705)

PRALIERE ) 5. (B2 RS H AR R 2% iz 3h
Rtk 2 B TR K R AN T et = AR B R A, 2
EILNEIEAE il Y N NG| SN 22 WrRe il oail
PeRE, BERESMEELGINERAN XML T,
Bk [2,3 R 8 KA TT %, W B AR &4~ H



310 H O

¥k

65

B 6 [0 B8 R A7 A PR B AME AR S I R, #
Hirfe MR RBISHTE AP — &, 5 TESHES
R, S 7k — R A B AR RAEALE S, STk
[4] K F Keystone B4t (KT) %} H br kAT PE B 4MZ J5
FIMSIRER, st R 7 Hirges, (Hiz)7
VEAFAE S FEASOR IR ) R SCHR (54 25 B e FRL A
e HKeystone B HAHLS &, 18 FH T2 A 3 FE BRI
S H AR, AHZ 7R A R AR BN E A . TR
[6]4& H IAH 2 AR (CHT) °] LB AR A2 SCHR[7)32
H I Radon-FourierZ # (RFT) I —MRE], X
PTG EE B AME S S B MG, BERS T
TISRRYERE, RETHIY IRk s A5k oo is
JERRT . A TR A ™ E 2 S RHLE) B
Fro SCHR(8)RHZHL I TR IA JE S 1 B 2kia
AN bR, BRI ETNSE, T
REFTT7 eI E 2 M i) B AR AT e AR R .
B2, PULTTRERI BE A H AR P 5 i 1 1
K, FERCSENLED B AR TR S B R .
BR[OV RET 5 vE Y F& 31 2% i) 43 2 4 FE Bk A Ak P 451
s, BT 7RO BRI RE, TR T EEALR
GBS HERL AR ARAE R . SCHR[ L0 RFTHE M.
M TREEMTEE RS, o TR H AL AL
513 (1) H Az B il R, ARSI e B T SVE )
PUESZ. FREETKTHMRET R E VLR T AL
tH BRI BEARIZ I 25, FAE B ARIE 3l R EE 25
M2 BB S BEATAME o SR, 4 HARZE LI (8]
WIEATHLE), RIEFRIESSHEORAE TR, 8 H
FrEEEh SHGE TR, FiREsh St S5ME
K FE 2 R

e I HT R ER (Track Before Detect, TBD)&—
P B s AR BRI ST ah AR Bk il i BR
¢ (Dynamic Programming-TBD, DP-TBD) /54!t
RENE S 59 HL 3N H AR BEAT R, VF 2 Bl U K DP-
TBDJ7E) 2 N T A4S kg2,
{HRTBDAEM F B T 2R 5, JEA
& T AR BT o Bk b 3 5. eAb,
DP-TBDERFES 5 bl 5) H bR pA il v g 2= .

TRk IR TR, SRR T R R T A
MR I B & AP S IR T, e IR
R BRI EE B Bt e A AR, RRAZ SR AE H
Mlah HFR 228 AW A Iz sh 28, 8% 7155
JiE N R 3E H T e 12 3 07 s 3 S Huh
1t ZINEEE TSRS I B E NS R,
REME0E o0 22 M5 ERH , = R XS BIL Bl B b ) R B 4
N5 2By AT AME . FTIR R IR 1 e
B ATZITEAME RSN 77 2 B AR AT R S BRI

2 o)A
LB B brAEA SRR i), fHIATE H AR
T3 MRS KA ko, BN T, (55 bz
Je, KIS ZIT B AR B 0] AR IR N
sp = Asi.exp (ji2nfq (k) kT) + ny (1)
Hr, ARNEE, s EWAS TP RS
2%, fa(k)9 B FRHLBNHT K 1 AR B 2 35 8 AR,
NN ZE N R R R o R A T A T N TR P 1Y
LI A2 R H bR Rl A AR
B Bl HEP AR TR)-BE B 24k 2= ], )
FH ik v B 5] 33 RN R 0 B 5 R 06 B [ A e A 5
AFREEAT A —A . i — AN EE O —ml, ik
5] 39 HH B i 56 n AN BE B BT I R R R N 2y, BB
EMiFF B NN EE RPN EHERRNZ, =
[21 22 ... zN]T o
AT L) B bR AR ) B AR,
KARLME IR A 2 8RS . (RGBS
FE A H bR B3 B30 7F BE 85 - 2 1 8 F i N R T
— AN 22 o BT DAL G2 75 1R AR MEXT JC R )
FEESHE BN AN 2 1 4 SO AT R M
3 ARMNFE
N7 BCRFEE EHORE B PUL I RReE, K
FSHZS IR ) AR LB H gt AT & —iif B 5
HEE R B R teAh, A B AR
HIE B S5 ARALAE S, R B A Bh 5 25 h L
HEATAMEZ
B IA T 3R I KA Rk i) B A WA A B — A
Nx KF 224568, 4R
Z =177y Zx] (2)
L HBRRE A X, = (wp, &)+ P, N B AR
PEES, N EAREEL. S HARPUE RN IR K
WP SRS A, UL (] 1 H BRI A«
Xg={X1 Xy --- Xg} (3)

A1 HAREBER A, 7520 H AR A 7 B 3
JERATH R . R BRI KEENV, . HEF
HIEBEFETEE [~ Vias, Vina T A MG, W Fr
BHREFEN: {v,, m=1:M}. S—Wi HirHiEs)
N I I I M BB E AT A . MK B
T BT e I B TR T . AR 2 H iR S B
WEMEIEE KN KR q = 20/, B H#EE
5 HEAT H AL AN, A 2 B AR . AR S
(Dynamic Programing (DP)-based Weigh-
ted Adaptive Coherent Integration, DPWACI)%
R R E LR, RS ERIT .



ERE ARt R 55 <

BT 2 RIIBLE) B BRI E & R ARS I R 7 1% 311

B 1 AR
Fig. 1 Flow chart of this paper algorithm
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